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AOPOr nOCTOHHHOrO TOKA, coAeprca- 
man yctaHOBJieHHue Ha TaroBbix noAcraHUHHx 



npco6pa30BaTejiM, oamh iioaioc kotopux co- 
eaHneH c peAbcaMM, a Apyrofi nepes BbiKJiioqa- 

TenH _ c KOHT3KTHOH CeTblO, AOIIOAHHTeAbHblfi 

npoBOA, noABeuieHHbiH wpe3 H3<wiHTopbi Ha 
OnOpaX K0HT3KTHOH ccth. oTcacwBaiomHe TpaHC- 
4)opMaTopbi t oahh Koneu nepBiimioH oCmotkh 

K3)KA0r0 H3 KOTOpWX Mepe3 KOHAeHCaTOp noA- 
KJIIOMeH KK0HT3KTH0My flpOBOAy, a BTOpHMHOH- 

k AoruviHHTeAbHOMy npoBOAy, npimeM Apyrwe 

KOHUbl TOM M ApyrOH 06MOTOK IlOAKJHOMeHbl 

k pejibcy. h nepcMUMKH, coeAminiotuHe Aonan- 

HHTeJIbHblH npOBOAC peAbCaMH, OTAUHaiOU^aHCH 
TCM, MTO, C UCAblO nOBbJ IUCHHH HaA€)KHOCTH, 

OHa CHa6>KeHa 6aokom KOM*iyTauHH» hmckmuhm 
KOUT3KT curHa.ibHoro p^ie npacHOro orH* cse- 
TO^opa, BioiiOMeHHbiH Mcpe3 AByxnoniociiHK b 
pa3pbiB nepeMWMKH. 
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ll3O6pVT0HH0 OrilOCHTCH K jMCKTptU'lUift- 
)KCHHK) 3.1CKTporioaBH>KHOrO COCTilHil. 

Ue.lb H306pCTCHMH — MOBblllieiillC H.i«ll*>K* 
HOCTH CHCTOMhl. 

Ha HcpTOKC npHBCACH.-i itpiiiuiHniia.ibiiax 

cxeMa CHCTCMbl. 5 

CHCTeMa 3ACKTpOCIia6>KeHHfl 3ACKTpilMC- 
CKHX HCe«1C3HHX AOpor HOCTORHIIOrO TOKa 

coaep>KJiT ycTaiioB.icHHbie na mroBbix hoa- 
CTaHUHHx npeo6pa30BaTejiH I, oahh IIOJ1IOC 
KOTopux coeAHHen c pe^bcaMH 2, a iipyroil 10 
sepe3 BbiitnioMaTenH 3 — c kohtbkthoh ccTbio 4, 
AOn OJl H HTCJI bHbl A nposoa 5, noABeujeHHWH Me- 
PC3 H30ART0pbl 6 !ia Onopax 7 K0HT3KTH0H 

c€th 4, OTcacbiBaiouiue TpaiicqbopMaTopu 8. 
-OAHH _KO hcu _nep_BM4H oh o6mot kh Ka wAoro II 3 
KOTopwx Mepe3 KOHAeHcaTop 9. noAK-nioMCii 15 

K K0HT3KTIIOMy npOBOAy, a BTOpHtHOH — K AO- 

nojiHHTCAbHOMy npoBOAy 5, npimeM Apyme 
KOHuu Tofi m Apyroft 06MOTCK nOAK/HOHeilbt 
k peAbcy 2, ii nepcMUMKM 10, coeAHHRioiuHc 
AonoAHHTeAbHbifi hpoooA 5 c peAbcaMii 2. Cuc- 
TeMa ciiaGweiia 6aokom 1 1 KOMMyTauHM c koh- 20 

T3KT0M 11.!. MMCtOIUHM KOHT3KT OiriiaJIbHOrO 

peae KpacHoro oriia cBeioqSopa 12, BKAiOMeii* 
huh Mepe3 AByxno.iJociiHK 13 b paapwB nepe- 

MblMKIl 10. 

CMcreMa paOoTacT r/iCAyiouiHM o6pa30M. 25 

ripH OTCyTCTBHH 3AeKTpOnOABH)KHOrO CO- 

cTSBa 14 (3. n. c.) Ha MewnoAcraHUMOHHoft 
30He b pejieHiibix ujKa^ax 15 ee CBexoqbopoB 12 
b CHTHaAbHOM 6aokc 16 peAC wejrroro othh 
m pejic 3CAenoro onia B036y>KAeHbi m pa3MUKaK> 

IUHMH K0HT3KT3MM 17 II 18 peAe WeATOTO OHIH 3 q 

pa30MKiiyTu neim nHTaHUR Jiawnu l9Kpacnoro 
othh h uemi miTaiiiifl KaTyiucK 6aok3 II kom- 
MyrauHii c kohtbktom 1 1.1. IlpH 3TOM na bccx 
CBeTO<J)opax 12 3T0H Me>KnoACTa huhoh hoh 30Hbi 
ropHTpa3peiuaiouiHH oroiib ( jkcatu h, 3eAeHbiH) 
k uenH bccx ee nepeMUMeK 10 pa30MKiiyTbi 3a- 35 
MbinaioiuiiMH KOirTaKTa.Mii G.iOKa II kommv- 

T3UHH. 

Flo KOHTaKTHOM CCTH 4 30Hbl npOTCKaeT TOK 

rapMOHMK, o6ycA0B.ie»inuii pa3HOCTbio hx ua- 
npa>keHMM ua c m e >k h u x 11 o act a 11 mi n x aoau. 
PasHocTb nanpsuKCUKH co3AaeTC« ?a rwT an 
pa3H0H HarpyjKti ua 30iiax. cwe>KHiJx c pac 
CMdTpii BaeNtoil 30110H. flo AonoAHirre.iMioMy 
npoBOAy 5 npoTeKaeT tok noA acmctbmcm pa.v 

IIOCTH H3lipH>KCHII H BTOpHMHUX 06MOTOK OT* 

cacfiaatomiix Tpaiict|)opMaTopOB 8 cmcwhmx 
noACTaitmiH. 3tii 06a tok3 MMewT pantiyin iuvim- 

MMIiy II liaXOAHTCH II lipOTHB04>a3C. TaKIIM 

o6pa30M o6ecnemiBaeTCB KOMneiicamiH Mcniaio- 
mero bam ait mm thioboh ccth. 

flpH no anion hh 11a Me>KMoacTJnmionHo» 
30iie 3. n. c. 14 11 uoc.i eay 101110 m ero nepcMcme- 

«HH TOK rapMOHIIK, npOTCKmOIIUIH HO KOMT3KT- 5 

hoh cctm 4, xieiiHCT Be.iiiMitHy 11 iiaiipa».ioniu\ 

T3K KaK 3a MMK30TCR MOpC.l 3. II. C. 14. KlYIM 

nonBimiiiiitioi ua MCi-KiioaoTannnoiiMoii miuv 
3. ii. c. I I :t;tiiH\taoT oahii ee Gjok vm.ictdk 
nyni. to ii niKai^y 15 cHCTuf.jpa l2 t orpa>KAaK>- 55 
mere; *iot Ckiok v»i;ictok. pivie :-kimt«»i»i omiu 
h pen* :ie:ienorn oni« o^erTOMe.MU. 1 1 |>i* »n»M 

pat.MUKaKHIIItC KOUiaKTM 17 II I.S pr.U- ,-hv.] 
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loto oihh naMKityru m no.vntn HafipHweiixc 
un .liiMiiy 19 Kpaciioro onin cneTO(f>opa 12 m ua 

hit TV III KV ClOKcl I I KOMM>TaUHM. Ha 3TOM CBe- 

TOijiope 12 ropiiT Kpaciiuw oroiib m kohtb kt 
1 1.1 6.ioxa II KOMMyTaumi 3aMbJKaer uenb 
ne pc MUM KM 10, naxoA»meHCR OKOAO 3Toro cse- 
Toqbopa 12. 

ECAH 3. II. C. C ITOe3AOM 33HH MaeT ABa 

Gwiona — yMaeTKa, to b uiKa<{)ax 15 CBeTO<|>opoB 
12, orpantAaioutiix 3ni y m 3Ctk h nyrH. peJie 
>«eAToro or hh ii pe^e 3eAeHoro othji ooecTo- 
Meiibi ii Mepe3 pa3MbiKa»iuMe \ 7 h 18 KOHTaKTbi 
pe^ie >Ke^Toro ornn noAaeTCR Hanpn>KeHHe 
ua jiaMHbi 19 KpaeHoro onifl ooohx cBeTo<f>o- 

POB 12 H Ha K3TV UIKM KOM M yTaUHOHHWX AByX- 

HO^iioeiiiiKOB 13 nepeMbmeK 10 y 3THX ceeTo- 
(JjopoB; B pc3yvibT3Te 3Toro Ha Aeyx cbcto<|>o-- 
pax ropHT KpaciibiH oronb h uenH pacnoAOMen- 
hux B03Ae 3thx CBeTO(J)opoB 12 nepeMbiMex 10 
3aMKiiyTbi. 

BcACACTBHe 3aMbiKaiiMn . ueneA nepeMU- 

MCK 10 TOK B AOriOA II MT CJI bliOM npOBOAC 5 MCHH- 

eT Be.iMMHny 11 iianpaaneHHe h chobb paBen 
no BejtHMiine h npoTHBonaiowej! no q*)a3e TOKy 
rapMOHMK KOMT3KTHOM ceTH, MeM o6eeneMHBa- 
eTCR KOMiteHcamiH npw hs^hmmm 3. n. c. 14 Ha 
MeyKnoAeTaimiioiinoM 3one. 

B T3K0M COCTOHHMH CHCT6M3 3ACKTpOCMa6* 

>KeiiMH iiaxoAHTCR b TeMeiuie Bpe MeHH, noKa 
3. n. c. 14 nepeMeiuaeTCR, b npeAeaax oahhx 
ii Tex we 6aokob— yMacTKOB nym 

Ilpn nepexoAe 3. n. c. 14 c OAHoro 6AOKa— 
yMacTKa Ha npyroM npoHcxoART CAeAyiouiHe 
M3MeHeHHR. B iiiKa<})y i 6 caeTO(|)opa 12, orpaw- 
Aaiomero uepBwfi 6aok— yMacTOK, enaMa/ia 
cpa6aTUBaeT peJie >KejiToro othr, 3aTeM no 
Mepe yAajieHMH 3. n. c. 14 cpa6aTUBaeT pe.ne 
3e.ieHoro orHR. ripii cpaCaTbiBa hmh pe«ne weA- 
Toro ornR cuiiMaeTCR iianpflweHHR c AaMnu 19 
KpacHoro onm m ona noTyxaeT h noAaeTCR Ha- 
npH>Keiuie Ha AaMiiy 20 acejiToro othh m oHa 
3aropaeTCR. IlpH cpaOaTbisa hh h pe.ie 3eAeHoro 
oniR c AaMnu 20 we.iToro othr ua npsuKemie 
cMHMaeTcn m nocTvnaeT na AaMny 21 3e.ieHoro 
onm, .*!3Mn3 20 noTyxaeT, jiaMna 21 3aropaeTC«. 
I loci e cpa6aTbiBaHMR pe^ie JKeAToro omn chh- 
NiaeTCR HanpRweHMe e KaTyuiKii 6aokb II kom- 
m\ Tamil! it ero KOHTa kt I I.I pa3pUBaeT uenb 
iiepeMWMKM 10, KOTopaR YCTaHoa.ieHa ao3.ie 
nepBorocBeTOtJiopa 12. ua KOTOpOM 3aropaeTCR 
Mie.iTNH orotib. 

B HiKaqby cueTO^opa, orpawAaioiuero bto- 
pofi 6-iok — VMacroK nyrn. ua KOTopuA Bueswa- 
er 3. ii. e. 14, OTiiaAaeT pe.ie >KeAToro orHR, 
H.1H oTiiaaawT pe.ie >Ke.iToroorHR h pe^ie 3e.ie- 
Moro oniH. B nepBOM e.iyMae CHHMaeTCR Hanpa- 

HCeillte C A3MIIU 20 >KCATOrO OrHR, BO BTOpOM — 

c ABMiiu 21 3e.ienoro onm. Ha AaMny 19 Kpac- 
iioto or hr noAaoTCH itanpflweHite, OHa laropa- 
oiom m OAHOHpoMeiiiio cpa6aTbisaeT 6.iok II 
KOMMVTaUMM M 3aMUKaeT KOHT3 KTOM 1 1.1 uenb 

nepCMbiMKM 10, paenoAomeiiHOH oko.io cbcto- 
iJiop;i, ita KOTopoM .^aropacTCR KpaeHU m oroiib. 

\\ po.iy.ibiaie >t»i\ iiepeK.iiOMeiiMM h ucuhx 
iii k p« k MiJM« k K o(H».'noMiinaere>i ii.t.MciuMiiie iuvihmh- 



hw ii <t>a3N TOKa ,aono.iHHTc.ibiioro npiuioaa 5. 

KOTOpbie COOTBCTCT8>IOT II3.MCIIC HMfl M BC.HIMMHU 

h (J>a3bi TOKa rapMomiK b koht3 ktmoh ceni 4, 
npoMcxonmuHM Bc^eacTBue nepewcmeHHH 
3. n. c. 14 no Me>KnoACTanunoiuiofl 30iie. 
TaKMM o6pa30M, npH abidkchhh 3. n. c. 14 m 
pacnoJio>KeHMH ero b /iio6om tomkc MCwnoA- 



MOO 4 

CTaHUIIOIIHOM 30HU TOK rilpMOIIHK KOHT3 KTIIOll 

coth 4 ii TOKAOnaiiiiiTC.ibHoro npoBO.ia 5 paBHbi 
no BC.i limine if iipoTHBonojio>Kiiw no <J>a3e t 
b DC3yji^TaTe aroro MarmtTiiue no,™ o6ohx 
tokob KOMncHciipyioT apyr Apyra h b ueriwx 

5 CBA3II HOMeXa OT K0IIT3KTHOH rem HC B03HH- 

KaeT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 11.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 



1158400 



manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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